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査速度は２度 / 分，走査範囲は５-70度，散乱スリットは1deg. で受光スリットは0.15mm，モ
ノクロメーターを使用した。
３−２−４．赤色顔料粒子の形態観察































塗装された試料 No.２,５， （3） やや赤褐色系が強い赤
い 色 相（ マ ン セ ル 表 示 で2.5YR6/8： 明 赤 褐 bright 







































図２-２　試料 No.８の蛍光 X 線分析スペクトル
図２-３　試料 No.10の蛍光 X 線分析スペクトル
図３-１　試料 No.６の X 線回折分析パターン
図３-２　試料 No.８の X 線回折分析パターン





























































































を 有 す る も の の， 回 折 線 強 度 比 の み が 若 干 異 な る 物 質 と し て は 鉄 明 礬 と カ リ 明 礬
（Potassiumalum：KAl(SO4)2･12H2O）がある。すなわち厳密にはこれらの物質の分類同定は困




























て，2KFe(SO4)2＋4H2O --- Fe2O3＋ K2O ＋4H2SO4（水中では Fe2O3＋ H2O ＋2K+ ＋ SO42−の状態）
となり，最終的には酸化第二鉄のみとなる。同様にローンクリーカイトの場合においても，
NH4Fe(SO4)2･12H2O --- ( 加熱工程 ) --- NH4Fe(SO4)2 --- ( 水簸工程 ) --- 2NH4Fe(SO4)2＋4H2O --- 




























































































キーワード：三十三間堂（Sanjusangen-do Buddhist temple）；塗装の赤色顔料（red coating  
pigments）；丹土ベンガラ（Nituchi bengala）；鉄明礬（jarocite：KFe(SO4)2 ·  
12H2O） ； 加熱工程・水簸工程（roasting process・refining process in water）
北野　信彦・窪寺　茂74 保存科学　No. 48
The big and rectangular hall at Sanjusangen-do Buddhist temple is a very  important cultural 
property as an example of a Middle Age wooden building. This building was reconstructed during 
the first half of the 13th century (Kamakura period). After that, Sanjusangen-do Buddhist temple 
building was repaired many times: in the Muromachi period (1426-1430), Tensho era (1592), 
early Edo  period (1649-1651) and Showa period (1930-1935). In this report, some analytical 
results of the red coating pigments covering the outside and inside wooden parts of the building 
repaired in the Momoyama period and the early Edo period are reported. An X-ray fluorescence 
spectrometer (XRF), X-ray diffraction method (XRD) and scanning electron microscope (SEM) 
were used for the investigation.  
As a result, it was found by XRF that the red pigments were rich in Fe (iron), and that 
hematite (iron oxide:α-Fe2O3, bengala) was not detected but lonecreekite (NH4Fe(SO4) 2·12H2O) 
or jarosite(KFe(SO4)2·12H2O) were detected. Since in the bengala  production process, the 
chemical reaction proceeds as follows：
1) Jarosite: KFe(SO4)2·12H2O heating 2KFe(SO4)2 refining in water 2KFe(SO4)2+4H2O
Fe2O3+K2O+4H2SO4
2) Lonecreekite: NH4Fe(SO4)2 12H2O heating NH4Fe(SO4)2 refining in water 2NH4Fe(SO4)2
+4H2O Fe2O3+(NH4)2O+4H2SO4, thus we supposed that the red pigments found in the building 
was material which was not sufficiently refined and that such material was used for repairing, 
because there was much demand for red pigments for builiding constructions around the 17th 
century.
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